Background -Nasal intermittent positive pressure ventilation (NIPPV) is a new technique which has rapidly supplanted other non-invasive methods of ventilation over the last 5-10 years. Data on its effectiveness are limited. Methods -The outcome oflong term domiciliary NIPPV has been analysed in 180 patients with hypercapnic respiratory failure predominantly due to chest wall restriction, neuromuscular disorders, or chronic obstructive lung disease. One hundred and thirty eight patients were started on NIPPV electively, and 42 following an acute hypercapnic exacerbation. Outcome measures were survival (five year probability of continuing NIPPV), pulmonary function, and health status. A crossover study from negative pressure ventilation to NIPPV was carried out in a subgroup of patients. Results -Five year actuarial probability of continuing NIPPV for individuals with early onset scoliosis (n = 47), previous poliomyelitis (n = 30), following tuberculous lung disease (n = 20), general neuromuscular disorders (n = 29), and chronic obstructive pulmonary disease (n = 33) was 79% (95% CI 66 to 92), 100%, 94% (95% CI 83 to 100), 81% (95% CI 61 to 100), 43% (95% CI 6 to 80), respectively. Most of the patients with bronchiectasis died within two years. One year after starting NIPPV electively the mean (SD) Pao2 compared with the pretreatment value was +1-8 (1.9) kPa, mean PacO2 -1P4 (1.3) kPa in patients with extrapulmonary restrictive disorders, and Pao2 +0-8 (1.0) kPa, PacO2 -0 9 (0 8) kPa in patients with obstructive lung disease. Arterial blood gas tensions improved in patients transferred from negative pressure ventilation to NIPPV. Health status was ranked highest in patients with early onset scoliosis, previous poliomyelitis, and following tuberculous lung disease. In the group as a whole health perception was comparable to outpatients with other chronic disorders. Conclusions -The long term outcome of domiciliary NIPPV in patients with chronic respiratory failure due to scoliosis, previous poliomyelitis, and chest wall and pulmonary disease secondary to tuberculosis is encouraging. The results of NIPPV in patients with COPD and progressive neuromuscular disorders show benefit in some subgroups. The outcome in end stage bronchiectasis is poor. (Thorax 1995;50:604-609) 
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QUALITY OF LIFE
Health status was assessed on one occasion in a cross section of all patients currently using NIPPV in 1993. The SF-36 postal questionnaire was sent to 116 patients. Each received one follow up telephone call. The SF-36 measure of health status assesses physical function, role limitation caused by physical or mental problems, social function, mental health, energy and vitality, pain and health perception. 0 Additional questions were included on sleep quality and the side effects of NIPPV. The questionnaire was completed anonymously and coded by diagnostic group. Data from the SF-36 questionnaire were compared with UK population norms of similar age derived from general practice," and with a US study of outpatients with chronic medical conditions (diabetes, hypertension, recent myocardial infarction, cardiac failure).12 COMPLIANCE Compliance with NIPPV was monitored in 43 randomly selected patients using volume preset ventilators by means of a hidden clock. The timing mechanism was activated only when the ventilator compressor was operating, and therefore measured hours ofventilator function rather than electrical run time. 
months). Despite these differences the probability of continuing NIPPV at 36 months in the French study is similar to the results presented here.
Control of diurnal arterial blood gas tensions was maintained over four years following elective initiation of NIPPV, although there is a suggestion of some deterioration after this time. As greater numbers of patients are followed, these trends should become clearer. Arterial blood gas values were improved by NIPPV in the patients who were transferred from negative pressure ventilation, although it should be borne in mind that a direct comparison of the efficacy of these techniques was not made. Negative pressure systems often provoke upper airways obstruction during sleep'7 and can cause chest wall discomfort. As a result, NIPPV appears to be better tolerated by patients and is usually easier to institute.
Patients with end stage COPD differ from those with extrapulmonary restrictive disorders as, in addition to alveolar hypoventilation, gas exchange is also severely impaired. Long term oxygen therapy (LTOT) is the mainstay of treatment of respiratory failure in COPD, and has been shown to produce improved survival in those using oxygen for 15 or more hours a day.'8 However, there are problems associated with LTOT, including the fact that no consistent increase in quality of life has been demonstrated in recipients, compliance with therapy may be poor, and a small proportion of patients with COPD are unable to tolerate controlled oxygen therapy due to progressive and/or symptomatic hypercapnia. A controlled trial of domiciliary negative pressure ventilation used with the aim of "resting" the respiratory muscles,'9 and a crossover study of pressure support ventilation20 in end stage COPD, both produced no overall benefit in terms of symptom control or physiological measures.
By contrast, Elliott et al2' demonstrated an improvement in nocturnal and diurnal arterial blood gas tensions in a pilot study ofdomiciliary NIPPV over one year in hypercapnic COPD patients. This beneficial effect was attributed to an increase in ventilatory drive and reduction in ventilatory load. No change in respiratory muscle function was seen.22 Severely hypercapnic patients and those with symptomatic sleep disturbance showed the most improvement in nocturnal and diurnal arterial blood gas tensions. Individuals with end stage emphysema were unlikely to derive benefit. The patients with COPD included in the present study represent the most severe end of the spectrum of respiratory failure in COPD (mean Pco2 on entry 8-3 kPa) and most were deteriorating despite long term oxygen therapy.
Hypercapnic patients have a poor prognosis. '8 Although withdrawal from NIPPV due to intolerance was higher in the patients with COPD than in the other groups, the probability of continuing NIPPV at five years of 43% is comparable to the survival results of long term oxygen therapy in previous studies (fig 4) .182324 Such retrospective comparisons with unmatched populations are unsatisfactory, but the results of this study suggest that long term domiciliary NIPPV is a practical proposition in carefully selected patients with end stage COPD who are deteriorating despite long term oxygen therapy. However, self-reported health status is less good than in those with restrictive disorders.
The heterogenous nature of the neuromuscular and miscellaneous groups makes it difficult to draw conclusions on the outcome in different diseases, including those with progressive neuromuscular disorders, multiple handicaps (for example, spina bifida) and rare conditions (for example, scleroderma, osteogenesis imperfecta). However, the outlook in individuals with stable neuromuscular disease appears good. Sawicka et al25 showed that the survival in patients with progressive neuromuscular disease receiving domiciliary negative pressure ventilation was largely related to the progress of the underlying condition, and this is likely to remain the case regardless of ventilatory technique. Quality of life or health status is the most appropriate outcome measure in these patients. In this study no patient elected to transfer from NIPPV to ventilation via a tracheostomy, although only one individual (with motor neurone disease) developed severe bulbar problems.
In the bronchiectasis group the probability of continuing NIPPV after two years was less than 20%, and most patients became increasingly more ventilator-dependent with time. All were extremely unwell at the start of NIPPV, having been referred for consideration for heart-lung transplantation. Only two received transplants -in the remainder either organs were unavailable or patients were not eligible for the transplant programme because of comorbidity. The response to NIPPV in this group is disappointing and worse than has been shown in a previous study.7 However, our patients had more severe hypoxaemia and hypercapnia at the start of NIPPV suggesting that ventilation was introduced later in the natural history of the disease.
Several conclusions can be drawn from this open study. Domiciliary NIPPV is generally well tolerated and associated with excellent five year survival in patients with extrapulmonary restrictive disorders. The SF-36 was administered on one occasion after a variable period of NIPPV and therefore cannot give an indication of the impact of the treatment, merely a single view of health status at the time of measurement. Despite this major limitation it can be seen that, although physical function is reduced compared with normal subjects, levels of social function and self-reported health status contradict the commonly held belief that domiciliary ventilator-dependent patients experience a severely limited lifestyle and poor quality oflife. The outcome in patients with end stage, hypercapnic COPD who fail to tolerate LTOT is encouraging, and suggests that controlled studies are warranted. A European trial comparing LTOT and an LTOT/NIPPV combination is in progress. For groups with progressive disorders NIPPV can produce symptom relief and a satisfactory quality of life. There are important ethical issues involved in carrying out controlled trials in these patients. In the first instance more data are required on the outcome of NIPPV in progressive neuromuscular disease, and in other conditions which affect relatively small numbers of patients. This should be facilitated by a national register of home ventilator patients which has recently been established by the British Thoracic Society.
